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Formation of the Chiral Condensate
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Fig 2: The vacuum solutions ¢ for k = 3,1.8,1.4 with

the scale of rmin scaled to one in each case. The red

part of each solution shows the r range where the BF
bound is broken at ¢ = 0.
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It is also possible to compute the meson spectrum of the theory by looking at plane
wave fluctuations about the background

€ see a gap grow with
easing Nf between
sector and the

n) sigma
the 15 sector
sht reflecting
ing dynamics
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Fig 3: Mass spectra for the SU(5) theory, p mesons in
blue (symmetric) and dark yellow (fundamental), o
mesons in green (symmetric) and orange
(fundamental), axials in purple (symmetric) and brown
(fundamental). The pions in both sectors are massless
at zero fermion mass.




Gaps can be bigger than 10 (i
model) but those theorie

accessible...
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Fig 8: Mass spectra for the SU(3) theory with Ny = 8
and non-zero UV mass. p mesons in blue (symmetric)
and dark yellow (fundamental), o mesons in green
(symmetric) and orange (fundamental), azxials in purple
(symmetric) and brown (fundamental) and pions in
cyan (symmetric) and light yellow (fundamental).
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of Partial Composite
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higgs and the Fs are
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Lattice [80] AdS/SU(4) AdS/SU(4) AdS/SU(4) AdS/SU(4) AdS/SU(4) X
49, 2F, 2F 4A5,2F,2F 445, 2F,2F 5A9,3F,3F 5A5,3F,3F 5A,, 3F,3F e pattern is
unquench  no decouple decouple no decouple decouple quench

0.15(4) 0.0997 0.0997 0.111 0.111 0.102
0.11(2) 0.0949 0.0953 0.0844 0.109 0.892
1.00(4) 1* 1* 1* 1* 1%
0.68(5) 0.489 0.489 0.516 0.516 0.517
0.93(7) 0.933 0.939 0.890 0.904 0.976
0.49(7) 0.458 0.461 0.437 0.491 0.479
1.37 1.37 1.32 1.32 1.28

0.505 0.505 0.521 0.521 0.522 4
1.37 1.37 1.21 1.23 1.28 Adding extra

0.501 0.504 0.453 0.509 0.492 flavours is not a

0.873 0.873 0.684 0.684 1.18 4 h
1.03 1.02 0.811 0.798 1.25 uge change...

2.21 2.21 2.21 2.21 2.22

2.07 2.08 1.97 2.00 2.17
1.85 1.85 1.85 1.85 1.86 Scalar masses get

1.74 1.75 1.65 1.68 1.81 lighter as add
extra flavours
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Composite Higgs Mod
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Observables

Lattice SU(2)

Lattice Sp(4)
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Figure 3: The masses of the bound state f against the UV fermion mass in the unit of

My;,. The gauge group is Sp(4) and B = 1.
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NJL Competition

NJL interactions th
the Q vacuum...

We now have to ¢
conditions on the

( 0 oc—Qs5+1S —imy Qo — m +im — 1Q1 —Q4-|-7r4-|-z'Q3—i7T3\
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Ty — Qo +iQ1 —imy — Q4 — w4 — 1Q3 — i3 0 o+ Q5+ 1S +im5

\Q4—7T4+i7f3—’iQ3—Q2—7T2—iQ1—i7T1 —0 — 5 — 15 —ims 0 )

The Q1-4 are now exact Golc vevs because SU(2)L is broken
explicitly by the vev... we can rotate from composite higgs to technicolour as the
NJL g rises.... Paper of spectrum soon! The LHC phenomenology....
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(a) Mf27 f = Q1233Q47Q570 (b) M‘?, f = 71245,54_,8_

Figure 9: Scalar bound states’ masses vary with increasing scalar NJL coupling g2, with

gauge group SU(2), B = 0.1, my, = 0.12My;,, Ayy = 12.1My,.

As the NJL operator instability
and the vacuum rotate
grows (apart from Goldstones)...
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